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roots of plants, it is necessarily greater in wet seasons 
such as have been the rule for the last few years. 

We believe that Pasteur was the first to suggest, twenty 
years ago, that the process of nitrification going on in 
soils and waters might be due to the agency of an 
organism; but it was not until the last five years that the 
researches of Schldsing and Muntz and of Warington 
conclusively showed that this is the case and that the 
organism is a bacterium. This bacterium is present in 
all fertile service soils and under the proper conditions of 
temperature, moisture, supply of oxygen, and presence of 
salifiable base is continually converting ammonia and 
nitrogenous organic matter, which has passed the putre¬ 
factive stage, into nitrates. That nitrates are the chief 
form from which most crops and especially the cereals 
assimilate their nitrogen is now admitted generally, even 
by the few physiologists who still cling to the belief that 
plants can assimilate free atmospheric nitrogen ; the very 
great use of this nitrifying organism is thus apparent. It 
may be remarked in passing that this Schizomycete is 
able to effect a change in a mineral substance, ammonia, 
causing its oxidation into nitric acid, all other known 
organised ferments being concerned in the transformation 
of organic bodies, and this is an operation hitherto un¬ 
suspected in the life of any Bacteria. 

Nitrification takes place in soils most rapidly in the hot 
months of the year, and as a cereal crop assimilates 
little or no nitrogen after June, but merely transfers that 
already taken up and present in the roots, stems and leaves 
to other organs, it follows that, on a cornfield, in the late 
summer and the autumn months, nitrates will be formed 
and, will, in the event of wet weather, be readily washed 
out of the soil. 

Observations made during many years at Rothamsted, 
and recently published by Messrs. Lawes, Gilbert, and 
Warington, 1 show the extent to which this loss of nitrates 
may occur. They find that on land uncropped and un¬ 
manured, that is, a bare fallow, during 4 years 1878-1881, 
nearly forty-two pounds of nitrogen per acre per annum, 
equal to nearly two and a half hundredweight of ordinary 
nitrate of soda, was lost by drainage. They also estimate 
that on land under continuous wheat cropping from ten 
to twelve pounds of nitrogen per acre per annum was lost 
by drainage from plots which received no nitrogenous 
manure. When nitrogen is applied in the manure, con 
siderably larger quantities are lost in the drainage, and 
this is exclusive of that diffused into the lower layers of 
soil below the reach of plant roots, and of that which 
may under certain conditions be lost by deduction to 
elementary nitrogen. 

In an ordinary rotation the loss of nitrogen will be 
considerably less than in these experiments, for crops 
will often be growing for months after the cereal crop is 
removed, and thus conserve the available nitrogen and 
store it up for future use. It is however obvious, that, 
with a bare fallow favouring the production of nitrates, 
followed by a wet season, a very considerable loss of 
available nitrogen will occur through loss of nitrates, and 
it becomes a matter for the farmer to consider whether it 
is to his advantage, for the sake of cleaning his land, 
to take the risk of this loss and supply the nitrogen at a 
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cost, in ammonia, salts, or Chili saltpetre, of nearly a 
shilling per pound, or on the other hand, adopt some 
systefti of cultivation and cropping by which much of the 
loss may be obviated. On some soils the growth of an 
autumn green crop would save most of the nitrates and 
leave the land in fair condition for a succeeding crop ; 
naturally the decision as to the advisability of such a 
course must rest in each case with the individual farmer. 

The Agricultural mind appears to always require a 
panacea from the scientific man before it will accept his 
results as of any use. At a recent meeting of the 
Farmers’ Club it was observed by a leading agriculturist, 
that, although Mr. Lawes (now Sir J. B. Lawes) had 
discovered the way in which nitrogen was lost, he had 
not told the farmer how to retain the goods effects of 
nitrogenous manures in adverse seasons. The discovery 
of the manner in which the loss occurs is, however, an 
immense step in the right direction, and moreover Lawes 
and his colleagues have clearly shown that with a growing 
crop on the land the loss is very greatly lessened. 

This bacterium of nitrification is but one of a great 
number of the lower forms of life now engaging the at¬ 
tention of 'scientific men, which are, or ought to be, of 
immense interest to the scientific pursuit of agriculture. 
The researches of Pasteur on the life history of Bacillus 
of Anthrax, Aitken and Hamilton’s investigations now 
being conducted into the causes producing braxy and 
Iouping ill; and the study of the organisms concerned in 
the changes which occur during the souring of milk and 
the ripening of cheese are kindred studies bearing in a 
direct manner on the daily practice of the farmer. Of 
no less interest too is the biological work done by Kuhn 
and Liebscher, which has traced the beet sickness to the 
presence of a Nematode, while the investigations into 
the life history of Hemileia vastatrix , the too well-known 
coffee leaf disease, the Plasmidiophora , which is the 
proximate cause of anbury in turnips, and the fungus 
of potatoe disease, all point to the growing relation be¬ 
tween the kindred sciences of biology and agriculture. 
Illustrations might be multiplied almost indefinitely 
but these are of sufficient importance to show that the 
work of the microscopist and biologist has a wide and 
deep influence, first of all on the practice of agriculture, 
and through it on the comforts and the pockets of the 
consumers at large. 


THE TRANSIT OF VENUS, 1874 
Account of Observations of the Tra 7 isit of Venus, 1874, 
December 8, made under the Authority of the British 
Government. Edited by Sir George Biddell Airy^ 
K.C.B., Astronomer-Royal. 

HIS volume, recently published under the authority 
of the Treasury, contains the official account of 
observations of the last transit of Venus, by the five ex¬ 
peditions organised at the public expense and the reduc¬ 
tion of the observations. 

In an Introduction Sir George Airy briefly recapitulates 
the various steps taken by himself with the view to the 
efficient observation of this phenomenon, from his first 
communication to the Royal Astronomical Society in 
April, 1857, “ On the means which will be available for 
correcting the measure of the sun’s distance in the next 
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twenty-five years.” His official correspondence with the 
Admiralty commenced in October, 1868 ; the early pro¬ 
ceedings were reported to the House of Commons in 
July, 1869, and after much public discussion a statement 
on the general plan was made to the House in March, 
1873. The collection of an efficient body of observers 
was then proceeded with, Colonel (then Captain) Tupman, 
R.M.A., who was one of the first to offer his services, 
taking an active part, on the recommendation of Sir 
George Airy, in the arrangements for the expeditions 
made under the authority of the Admiralty, and it may be 
stated here that since his return all the observers were 
placed under his superintendence at the Royal Observa¬ 
tory, for completing their special share in the reductions. 
He examined every step in the observers 1 computations, 
especially all that related to the adjustments of the instru¬ 
ments. “Never perhaps,” says Sir George, “was such 
an enormous mass of calculations so severely criticised, 
and where necessary, repeated.” In the latter part of 
1880, the calculations with portions of introduction for 
each station,- were handed over to Sir George Airy, by 
Captain Tupman, who was about to leave the country, 
and the remainder of the work was performed under the 
immediate guidance of the Astronomer-Royal, who states 
that it had occupied all the hours, not engaged on routine 
business, on which he could usually have reckoned for 
other matters of science. 

The volume is divided into five parts, referring to as 
many expeditions for the observation of the transit, with 
an appendix. Part I. treats of the expedition to the 
Sandwich Islands, and the observations at Honolulu, 
Kailua, and Waimea; II. the expedition to Egypt 
(Mokattam Hills, near Cairo and Suez) ; III. that to 
Rodriguez, and the observations at Point Venus, Point 
Coton, and Hermitage Islet; IV. that to Kerguelen 
Island, and observations at Observatory Bay, Supply 
Bay, and Thumb Peak ; and Part V. details operations 
in New Zealand. The observations and reductions in 
the expedition to the Sandwich Islands are printed at 
much length, but particulars relating to the other expedi¬ 
tions were presented on the scale which Sir George Airy 
had proposed in an address to the Royal Astronomical 
Society in March, 1875. It is hardly necessary to say 
that the actual observations of the transit are given in 
extenso, with full descriptions of the determinations of 
longitude, whether by telegraph, runs with chronometers, 
or lunar observations with the transit or alt-azimuth, to 
which last method Sir George Airy had called early 
attention, as one which it might be essential to apply in 
certain cases. The reduction of the observations is 
carried to the formation of the equations of condition, 
from which the parallax, &c., have to be determined. 
Sir G. Airy says he has “endeavoured to give the equa¬ 
tions in the shape that will admit of combination in the 
easiest way for the computer’s further operations— 
(whether he may desire to use the Calculus of Probabili¬ 
ties for the whole, or to make any special selection of 
combinations)—when he shall have decided on the re¬ 
corded phase of contact of limbs which he thinks best to 
adopt.” 

The Appendix contains some tabular details and an 
account of photographic observations of the transit. The 
photographs are preserved at the Royal Observatory, and 


Sir G. Airy considers it possible that some astronomer 
may deem them -worthy of rediscussion, though he does 
not anticipate that any great improvement can be made 
in measuring them. 

This important volume, which extends to over 500 
pages, is printed for Her Majesty’s Stationery Office. 


OUR BOOK SHELF 

Worked Examination Questions in Plane Geometrical 
Drawing. By F. E. Hulme, F.L.S., F.S.A. (London: 
Longmans.) 

The Art Master at Marlborough College has gathered 
together in this book 300 problems, chiefly from papers 
set at the examinations for entrance to the military col¬ 
leges. He gives fully worked out solutions to two-thirds 
of the questions, leaving the student to exercise himself 
unaided with the remainder. The figures embodying the 
solutions seem to have been very carefully prepared, and 
are clearly printed, and each plate is furnished with a 
blank fly-leaf, making reference easy. 

A fair knowledge of geometry is assumed, but to certain 
of the questions notes are appended on special points as 
they arise, such as might not have been dealt with in the 
text-book or course that the student has worked through. 
These notes are very good, and not too long ; the author’s 
experience enabling him to anticipate difficulties and to 
give warning against pitfalls. Especially is the attention 
of the student drawn to constructions which, though they 
do not involve much head knowledge, yet require great 
care to ensure accuracy, and are thus severe tests of neat¬ 
ness and power in the use of instruments. In view of 
the growing importance of graphical methods of obtain¬ 
ing numerical results, the acquisition of this sort of hand- 
skill is becoming every day more desirable. 

This book will be a welcome addition to the appliances 
of all teachers of the subject, for it will help to fill a 
wide gap ; still the author might have made it more 
generally useful by a more judicious arrangement of his 
materials. The current text-books resemble treatises on 
arithmetic with very few examples : this volume furnishes 
an admirable collection of miscellaneous examples, but 
they are neither graduated nor classified ; and they are 
too’ numerous for use by ordinary students after going 
through a systematic course of instruction in the subject. 
Teachers will know how to use the materials here pro¬ 
vided whilst developing the subject, but their labour 
would be lightened, and the book made more serviceable 
for private students, by a classified table of contents or 
index to the problems. A. R. W. 

Contributions to the History of the Development of the 
Human Race. By Lazarus Geiger. Translated from 
the second German edition by Daniel Asher, Ph.D. 
(Triibner and Co.) 

The firm of Triibner and Co. has done well in admitting 
this translation as a member of its Philosophical Series. 
The work is a thoughtful contribution by an able linguist 
to the science of anthropology as elucidated by the study 
of language. It is full of interesting facts and suggestive 
ideas concerning each of the following subjects, which 
form the headings of the six chapters of which the work 
consists :—The importance of language in the develop¬ 
ment of the race, the earliest history of the race as eluci¬ 
dated by language, the colour-sense of primitive times, the 
origin of writing, the discovery of fire, and the primitive 
home of the Indo-Europeans. 

The Brain and its Functions. By J. Luys. Inter¬ 
national Scientific Series, vol. xxxvii. (London : Kegan 
Paul and Co., 1881.) 

WE consider this a disappointing book, whether we regard 
it from a physiological or a psychological point of view. 
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